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i^r-V^-fe/u-^— KiOg-ff-f-.y hgjSSffjET'n j/^co 
tT y f ^(Dfi^ffir fc 4 5 J; 5 ICE® $ ttfc J* 2 coffltg* 

huE^ 2 g?W«^8ittt 6>*rCH&3l fc7V * * Ofi^ESt 

mu%Tj*?\zum.-tz>m j iir$M<ons V (D i g i 

tal Sum Value) 4f UltSDSVStlif 
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fc^^rV'-fe/ua— KtJO-frW-tf^ K^aWB^n y^co 
fc* y h Scog$cf& i * 5 i 5 (cE® * ftfc IB 2 
JMifU »r ^ ^ ^ ^ KcilBl l t^iM^ 

BtiEm 2 <p««as»rt fetfcv^j fe^ ^ * * <Dig ^mtk 

IS"CfcoT, 20 
^ffl^a t tJMBf 5 C <t T %*rrH * * com 

[000 1] 
[0 0 0 2] 

-^<o<S*«E»S:fT*55^Ufc»^ RBfeftfctry h 
[0 0 0 3] -tr-CiS^ */h«F#KteraWTmin CD* 

# V i: 1X4 — 9 «W*5«*«3e sntv^ 0 

:o4-9^|j*S;{cov^fi, MZ-ttftrnW-s - 7 6 

6 9 2^tC*^»»*rt*^E«i$tb-Cl^o ^4 
-9*Wtt, 4 tf^ h<Dy*-*%9 \fy MC**-*"**"** 
5tT?S>tK */h«F#SteraPBTmin l^4T (T : tf^ h 

[0 0 0 4] Hll 5 !3 4 - 9 <Dtz.#><F) ^ — KS&^ 

*-T6 2iix-^?l|Sr4 tf^ hft(cE§JtJ. 16ifift-C 
hex**lfct>OT*)5o TnlU*Dn^9 \f-y V 

h "1" <ttf^h "l" i:Ora{C^*< £ t tf^ h "0 
■C, Dnlcj:ctrt:*l«<f-^ (Dn+1 ) t <n9fcte so 
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^V^^b2-3«S^>Tn^^ — ^^ffl*Six, Dn+1 
^iC^CTTn/^-y^JWo 0«;ttf. Dn 
= 5 1?^, T n fC "000000100 " <t "000010001 " 02 
SlgtfSfc*). Dn+1 75^ (6, 7, 8, D, F) <D+#^te 
"000010001 " ^iltR^fr, ^W^CDt^te "000000 
100 " tf*3«§ix5 0 Tn^LT "000010001 " 
StLfc^JS, Dn+1 K <fcoTI*-£*U£jfSJ 

<Dn+2 t)g|fCase (1) TVWfclttSo 
AfrWft«T?*-r<!:, Dfl*5-*6->7<Z>»£\ "000010 
001 " "000000000 ** "100001000 " ^fMI^Lt 

[0005] E»«E*^^fg#E»». :©4-9SSS 

Pd^NRZ I (Non-Returnto Zero IBN) 

[0 0 0 6] ^<D£5te&»mft&W2i-tZ>m&, X- 

T\ SYNCiPW) SrE»«C*WcafliJttS:»or#A 
L-C*< J 6W*«*)6 0 ^SYNCitm a*, x 

So 

[0 0 0 7] 4-93EWoJ:5ft*W*^;t?ttN 

rz iswLfc«-»tca«t (dc) «»a«***L-cu* 

/U^-K (DCC) ^f-^^^Dtt^5o 

[0008] mi GmE$k<n%<f 4 <»iz# 9 <nm 
^ mi 7i±mi 6fp^^-^ao«^^^tb-eti*-r 

SB 1 £ DATA/EC C8I52 £a>bfc5o 
i: feDATA/E CC«B2iC»«riBU^:S YNC 
DCC4dS*BUtt*l*o-C#AStt-CV^So DATA/ 
ECC»2ttBf3e^y M^ny^^i LT, « 

[0 0 0 9] El 1 8»BI 1 7t^LfcSYNC S^U^D 

HHCTfj-TJ: S YNC 3 tDCC4(i^ffilCf- 

^SrfltAy-eEBSttSo SYNC3^f9-^Sli3 6 tfs/ 
DCC40ff-^g(^9 tf ^/ h-Cfc5o 

[ooio] DCC4fir^^^^ oESfi 

DATA/ E C ClH5 2 (C^oV^T^ — ^ ^:E 
co - ^ ttE»«<*o K*aEE»«:*«i"5 ±"C^*iJ <^ m 
[0011] 

V^o Lfc^oT. ro*#<t3Cfi»»HJ:o-rE»« 
*fcE»-C#5^-^«WtlHIRStu*«*^*)a 0 
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[0 0 12] *&W&Z<D£ 0 ?mM£M&:-tZ>fc#><D 
[0 0 13] $.ttftWn, ^^V-feyUa- K<D*$tg£ 

[0014] w3L&f<Dmm*£ 9 a* 

[0 0 15] 

m & t z tcftco mm - k £ i*&b*(c*s v ^-cttE«ut 

h i « 5 <fc 5 ME® § tltzM 2 

i ^««At^flirElB 2 (p«tta*«tt bttrv^ ate -r >r * 

{&-§"tt7Ktf>D S V (Digital Sum Valu 

ic J: t? St tti s n*: d s v (cs^v t(rEE»«»^ii:flc 

^«rE*f»c^^ny^S:E«rt-5fci:t>^ *TE=**>' 

3t^>r * * Ofg 2 <£>£S«c{cE®-T 6E®#I£ £ «r*«-r 
£*x£o »l**3E«c«-5*K38W-ett, x 
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E®«E^tcE® $ 4x 5 *r»Mi- £ fc 

<D\?y V &(Dm®cm t 4 5 cfc 5 {CIS® Sixfc»2 <D*|isE 
&jMlU> ttjfex^f ^^<Q-fer^^±^Bi>E»l<P««A 

^ffil^^ lMrEK*WL*a^J:5K*l±l*ix*:flr 
l»EJB2<o««^**ix*#3e<o^^->4:. 

[0016] 
[0 0 17] 
[0 0 18] 
[0 0 19] 
[0 0 2 0] 
[0 0 2 1] 

item] *«wwi, wjH^-Kt^^^/U' 

3-Ki:*s:vMc:^urE«K<*^E*UTi3#, 3 
t>*^^-fe/U3-K^«tB4:*ft5^ift<, E»tt^ 

[0 0 2 2] 4fe*»Mtt, ^^^"fe^^-K^^^ 
-KO-»^»TE«K#*cE»L-C*5* % 

FT**?*-***:** LTE®««^fSi±^|l)5 r i ^ 
[0 0 2 3] ^r^^i2T/U=i— K^>— 

ORIfflSrJ:!?**^^:^ ft $g^r6]±^E15 
[0 0 2 4] 

[0 0 2 5] HlH^aWI-WS—SOfcW^*^^^ 
ir^^^^— htC^tt^DATA/ECC^OO 
«^c*^1~0. Bl 2ttH 1 AT A/EC C^tCjoJt 
5 SYNC (WJ«a— K) i:DCC (ffiM^r * = 

[0 0 2 6] wtlbcOEltC^i-J: ^tC. DATA/EC 
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C«S<0#7U-A<D5feSS»»t-ttSYNC 1 3MDC 
C 1 4*«SV^iC|»»L-Cia«S4xTV^ 0 -Tftto*,. 7 

YNC 1 3^Efi$*tTV^5 0 S Y N C 1 3 <D 

ff^2 7fyh, DCC 1 4CDm#S^9 fc*>;/ h-C 
i+3 6 b-Cfe^o 3 t£ S Y N C 1 3 IkXlD 

"0" "1" (Ofi^A5o SYNC13W DC 

C 1 4l±m^—?U&\Zf±&&Lte^'<9 — >''2'ii «9 

S5l£*x5o Lfc^oX. :tlbSYNC13MDC 
C 1 4iZ)l^^- *:(0±fo& 1 £££ D^S Y 

Rterama s i 7T-4T-4T-6Tta</^-y«: 

[0 0 2 7J \^^Mm<D%y : ^ X ? SY 

NC13+DCC1 4<Dmt&/<? — >& l$it$L*)<D$ 
YNC/^-yi:ttft5-t^#5^ SYNC 
1 3m^O{f^g£t£^lt-<DCC 1 4<0«*ft»S 20 
tt«<t5wi^§5« Lfc^ot, *tf>5h DAT 
A/E C C»KE»-C# fiSri^-f r <b 

dcc 1 4<Dmmi>m? z tte<ttm®m<Dfa±ic 

[0 0 2 8] ft{C±i$lf:SYNC 1 1 4 

te, X — *^i9g&4 1. DSV#ffi«R4 2 > DCC*5g30 
gfl4 3, t^MS4 4, NRZ lKIMB4 5&tJ'fll 
-S§-fE^a$4 6^b/«C5 0 
[0 0 3 01 f-^f»4 1 A?Jlstcy*-?l<Ctt 
lsT4-9mm&ft?o 4-93EW«*ttDSV|mi*B 
4 2 ^tH* StbS ^«fifc*B4 4 fdtB^^tb 

£ Q DSV*ffllBS4 2«A*Lfc4-9*|(flr*^e,D 
SV (Digital Sum Value ) £*£>D C C&r^gfS 4 3 
ffl^t^o DCC*^gP4 3fiA*UfcDS V^^DC 

c£#r5£-rs 0 ::-e, dsvi^p^ («i*.tfEii 

ODl —D10, Dll — D20, D21 — D30) St-^^b 40 

2ig^DCCWfi ( "010001000 " t 
"000001000 " ) *Bfl3Lfc»'&*:iK3tU 
V^-C0)DSV<&iH(t«:fT5o ^Lt^DSV^M 

Jfctfc L X 1&mm.<0'b £ v ^co d c c £ E»-f *< # D c c 

UHtftSn, ^lfcDCC14|lt^^M 

«44i:J:otSYNC l 3 t *f£E»7*— ? t-ttJP £ 
fife^n^o ^e^^> dcc i4, synci 3&i;e& 

X — * ^fe *64-9lllffij:, NRZltia4 5 50 
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ic-CNRZ iSHHSax, «*E»«B4 6*c±oTE*jK 
* (finr-i*?) Dt;:E«S*x5, 
[0 0 3 1] ft^roE«^#^&«#«r»*Bi9W* 

[0 0 3 2] @6^ro{f-^S^Sc7)«^5:^-r^n 

Ht, «#B6*.»9«B6 1. NRZ I ana 6 2, t^^ 
(SM6 3, JB#=i- Ktttti8B6 4, r-^[HlIS6 5 
S0f-^IW6 6^feft5o «*W»<.Bt 0 SB 6 1 
«E«IK*DKiE»Snfcm#SrK*Bt9, 
NRZIf»6 2(CiS5o NRZ I«W«fl5 6 2I*»* 
IX 9 fa^ONR Z I ^l^^r^TV^, ^(DlWmfe54 

*»63tt, -fe**!7;*— h£r«j*LTV^4-9 

5o JB# = -KttaSB6 4l*. 4-9*WfS-g-^ 

5>DCC14 + SYNC1 3^attiL-Cx-^fR)^a5 6 
5tdW^-T5 0 y*-?fflMU6 5 ft, Mf^SYNC 
«ffi®&&^A/T?«J«S*U DCC 1 4 + SYNC 1 3 

SYNC'** — ^C0tfefcB«rf?5o ^Ltf-^lRll^e 

^ot/Vb*fi-C4-9SH^\ SdfcT*-* 

[0 0 3 3] H 7 IS±E S Y N C«fflHIK^«fiBtWS:* 
-fm^foZo rcOS YNCtjltHlHlKtt, ^>7F^^ 

5 0 -T*t?^, roSYNCtftUllPlK-Ctt. NRZI« 

£ -arrs*^ s y n c&fflfs ^zmij-r zmmt * 

[0 0 3 4] 3(d*$lxS (a) 

(j • ) ^n^tt±E*^*sYNc^°^-v-efc^ 

f y h^iJliDCCH- S YNC^3 6 fcf y b U T 
SOtf j/ h?lJ«DCC+ SYNC^tf y hfrb if^SfB 

^WMSYNC/^-y^tatr^ b-efc^rt^Tn 

tTV^-5o CT^tf (a) fC^i-flfl-Crt:. DCC+SYN 
COff 3 6 tf^ ±ffiXWTffi^#5 tfs/ h«r 

I^V^fc2 6 fcfs/ h^MSYNC/^-y^ttilf^ 

oif^ h^DCCofflEo^b^tcfcfcSr $ 

«<Dlfy hd^ ^SefflPB^l 7T-4T-4T-6 
( j ' ) (1, DCC + SYNC \f y bSr^ftS Y 
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>MTs> hf&O 0 1 3G9 ( j * ) C^fDCC 

+ sYNc©^fy hot^^-cora-cttSc^ai^-r^ 

[0 0 3 5] £:i5-C\ *Hlfi0S(C*5V^T, DCC14 
|17i/-A^SYNC 1 3 £r£tf5te^:/n ^^{cfEB 

4£SYNC 1 3ra{C^V^T^-^lRj«^<h^fci*co« 
LTfflV^i t3ftST?#5o 

[0 0 3 6] r.tucctt), 0flx.fi, /<— j*]^^— cosg 
4(cJ:9SYNCl 3***U"C#-flHJH*sa:-fix*:»-fr 
"Cfc. ^ny^W^DCC14^ll|iiCTEI»l*i 
SYNC'** — >;£tt*jav*TI^»l£i: 

[0 0 3 7] Sfc, S YNC^- ^KttOli^-CHU 

fT^ffi^^Sr^iH^lElitt-Ct. ^7-fTiEffllO 

[0 0 3 8] 4ib% SYNC 1 3+DC 

C 1 4tf>igjffi^* — y^*^^ix6tMSYNC/N 0 30 
*-xo*W*cJ:o-CRIJHSri:S«*i: Lfc**. HI 1 4 
f^-T^Sfc, SYNC^ 0 *-^(^fflfcttTf*ft< D 
CC 1 4(0^->*lil«:fTo-CBI*Sri:SJ:5*«« 
MLTt>J;l\, i"**>*>, Hl4K*3V>-C\ 8 1I4SY 
NC^-^tfttiiaB"C*>f?, ±3*LfcSYNC^ttJlH]K 
il*]«tc. SYNC13+DCC14^1«^->0 
f^StlS^MSYNC/^-yOttliliffo-Cll 
fflff^AND^- h 8 2tCtH^i-5o 83HDCC1 

DCC 1 4 0/<^-V(0^*^tHUT^ttJf&-^4AND 40 

YNC/^-y^DCC 1 4 CD'** — >^S**C#|fcb<* 
tltliCfetSYNC^tll^i^^tlSo «toT, SY 

[0 0 3 9] ft*3, «HE*lfi«-Ctt, SYNCA7-y 
Wff»K<HBIHl 7Tm«t>©fflV^^ 18T£ 

[0 0 4 0] WESOdiW-ett, 4-9|EPS:fliv^ 
fc*&t£oV*Tifc*<fca^ *9 9<0-?*—^y FCSY so 
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NC 1 3MDCC 1 4Sr^tft><0-e$>ntf. ft* 
W*5t. filitfffiORLL (Run Length Limited) %m 

[0 04 1] SfelC* MIBUKSflfl-ett. 7l/-i.(7)*S 
tCDCC 1 4 4rE«U wtbtciljigV^TSYNC 1 3*E 
Blfc^, ^(C^U— A(Z)5feS(CSYNC 1 3£gfig 
U wtUCjg^TDCC 1 4£E®LT& £V\ 

[0 0 4 2] 

r.£ft<, l^t^t>t;i/3- K«ilBS:ai5 r i: 
ft<. eftaWcEftWtBftT*-****!!*:***^*: 

[Hi] ^WlwWS-saSffilw*^^ 
7*— Mcfctt5DATA/ECC»<0fl|j*&^-r 
0-?fc£o 

[02] Hl©DATA/ECC»|:j3MSYNCi 
D C C t <0ffi«BI«Xt«:O« ^S£r^ LfcB-CfcSp 
[g|3] SYNCMDCCO/^-y^tg|"efc 

So 

[04] »*E«SB^*/S«:*t^o *^8^?*S. 
[0 5] D S VO|f|[*ftRff D C C©*«*ftS:RW 

[0 6] fs-^w^B^#^Sr^-r^n^^0-efce o 
[07] $YNcmm®&<Dmf$*^ir7'uy?m-?h 

[08] S YNC^7- XO^m^iy b <DM&7jk-fm-? 
[09] ^(D^COS YNW- VO^UJtf^ h^ffilSr 
[010] Stl^ftOSYNC/^-V^ffltfy 

h<^£^i-0-e£>5o 

[011] $ feK-t^fl&eaS YNC^- >-CO^tti^y 

fo0ii^^-r0Tfe^ o 

[012] $ blC^fDifcCDS YNC^7- >^tUtTy 

b£D0!i^^-r0-cfc5o 

[013] SblC^teWSYNC/^-^tSffltry 
hco0H^r^"r0-Cfo5o 

[014] ife^lttWcORIffl^^-^lftHifiBOWrt*:* 
[015] 4 -9*^(Dfc^<D=3— Y^Wr—^^o^m 

[016] «*^*x>f ^^^"fe^^^Sfigsr^-ria-c 
[017] 0i 6 ^&vz^-?&<7)mf%%^i-mxh 
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im i 8] mi yic^LfcSYNCsr/DCC ©tSH 
[SJ-H-cDlftW] 

13-SYNC, 14-DCC, 4 1 —? f — « 
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*4 2-DSV», 4 4 4-t^ 

*«J#St$> 4 5-NRZI», 4 6--m-^IE^g|5> 
6 l-«#»*SJl»)«|J, 6 2 - NRZ I«f88B, 6 3- 
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|DCC| SYNC 
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Em 
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Eais 
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Eai 8 


Eaia 


E7.19 


E&lS 


Efl.il 


Etais 


|DCC| SYNC 


El. 14 


Ea.i4 


Eau 


Eiu 


E&14 


Etu 


E7.U 


Eaw 


Eftu 


Etau 




DCC 


Ei.ib 


Eai 6 


E3.15 


Etis 


ES.15 


Eais 


E7.1S 


Eai 9 


Eais 


Etais 


DCC 


El.16 


EalB 


Eaia 


E4.1B 


E&18 


Eatf 


E7. 16 


Eais 


Eais 
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DCC 
Bbtt 


SYNC 
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4 

I 




SYNC 
36bit 




DCC 





1 6] 











f— *>h 






VFO 


AM 


ID 


AM 


ID 


am| id 


CRC 


















[E13] 



-17T- 



1 I — L 

4^ ^ 4T -4" 



0*0001 000O0OOO0O0OOOOO1 0001 0001 00000 
j DCC ! SYNC 



SYNC, DCC©<8/<*->0| 



14] 



42 

_J_ 



DSV 



4^ J4 



DCC 



DCC 



Hi 



44 




(7) 



f 27 8 68 1 0^ 



[H5] 



DCC 010001000 
NRZI | 1 



J — I I — I I 1 I 

01000100000000000060001000100010000010000000000010000 010001000 



DSV 



DCC 
-1+4 



SYNC 



-17 



+4 -4 +e 

tt*d0- 



1-1-1 I 



D10 



-12 



DCC 



**e1 



DCC'<*->(b) 
NRZI 



"I I — L 



000001 00000O00O0OOOOOO1 0001 0001 000001000000000001 0000 010001 000. 



DSV 



DCC 

-5 



SYNC 



+ 17 



-4 +4 -S 
tHfbO- 



I - I - I I 



D10 



+ 12 



DCC 



■tf-»b1 



me] 




1 c 



stiffly sj* 



NRZJflUBtt 




(8) 



f 2 7 8 68 1 O-^ 



0*0001000000000000000010001000100000 
1O0OOO00O00OO000O10OO1O001 



tJ*00OlOO0OO0OOOOOO00001O00l000l0000O 
lOOOOOOOOOOOOOOOO 1000 1000 10 



(a) 



(8) 



0*0001000000000000000010001000100000 
010000000000000000100010001 

(b) 



0*000 1000000000000000010001000100000 
0100000000000000001000100010 

(h> 



0*000100000000000000001000 1000100000 
0010000000000000000100010001 



0*0001000000000000000010001000100000 
0O10OOOO0OOOOOO0O00100010O010 



(c) 



0*0001000000000000000010001000100000 
OOOLOOOOG00000000000100010001 



0*0001000000000000000010001000100000 
000 100000000000000001000100010 



(d) 



0*000 lOOOOOOOOOOOOOOOO 100 0 1000 100000 
♦OOOIOOOOOOOOOOOOO 000 1000 10001 



0*0001000000000000000010001000100000 
*000 lOOOOOOOOOOOOOOOO 1000 1000 10 



(e) 



(k) 



0*0001000000000000000010001000100000 
0*000 10 000000000000000100010001 



0*0001000000000000000010001000100000 
0*000100000000000000001000100010 



(f) 



1 4] 



occ/f*— y 
tilth* 



SYNCtttti 
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[0101 



[011] 



0*000100500000000000001000 10 00100000 

looooooooooooooooioooioooioo 



0*0001000000000000000010001000100000 
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